Thirty-six patients having coronary artery disease with scars occupying at least io per cent of the left ventricular internal surface area were followed from one to three and a halfyears after excision of the scar with or without a revascularization procedure. The operative mortality was I9-4 per cent and the late mortality was Approximately 4 tO 20 per cent of patients who have had a myocardial infarction will develop a thinwalled scar which can be classified at necropsy as an aneurysm (Abrams et al., I963; Johnston, Lam, and Wright, I969; Dubnow, Burchell, and Titus, I965; Schlichter, Hellerstein, and Katz, I954) . The incidence of akinetic and dyskinetic scars detected angiographically in patients with healed myocardial infarctions is somewhat higher (Gorlin, Klein, and Sullivan, I967; Cheng, 1971) . Symptoms, when present in patients with large scars of the left ventricle, are predominantly angina pectoris and exertional dyspnoea (Johnston et al., I969; Schlichter et al., I954; Gorlin et al., I967; Davis and Ebert, 1972; Hallman, I968; Kluge et al., 197I) . Less frequently, recurrent ventricular arrhythmias or peripheral emboli from fragments of clot in the scar are encountered (Abrams et al., I963;  Dubnow et al., I965; Schlichter et al., 1954; Cooley and Hallman, I968; Kluge et al., 197I; Hazan Received 13 August 1973. 1 This work was completed during the tenure of a United States Veterans Administration Clinical Investigatorship held by Dr. Fisher. et al., 1973) . It is common in symptomatic patients with ventricular scars to find extensive coronary artery occlusive disease, not only in the vessel supplying the infarcted area, but in other arteries as well (Dubnow et al., I965; Davis and Ebert, 1972) . Since ventricular scars are now amenable to surgical excision (Lillehei et al., I962; Effier et al., I963; Cooley, Hallman, and Henly, I964) , a procedure which may be combined with some form of myocardial revascularization (Tice, Cheng, and The ventriculograms of the remaining I4 patients were done in other institutions, and it was not possible for us to correct for x-ray magnification. Accordingly, ventricular volume could not be measured, but ejection fraction and mean circumferential fibre shortening rate (expressed in circumferences per second), which are relative figures, could be measured without correction for magnification. Since the scar often involved the equator of the left ventricle, the level at which mean circumferential fibre shortening velocity (VCFe) is measured, this value is not necessarily representative of the performance of the entire left ventricle in these patients. The basal part of the ventricle was involved by scar in only one patient. In order to assess the contractile performance of the ventricular muscle uninvolved by scar the circumferential fibre shortening velocity at a level one-quarter of the way down from the base of the ventricle (VCFb) was measured in 32 patients. In a pooled series of 21 patients without scars and with normal ventricular contractility, no statistically significant difference was found between basal and equatorial VCF (I130o+ O03I vs I-4I+±042 circ/sec). The size of the scar was measured by the method of Klein, Herman, and Gorlin (I967) and expressed as a percentage of the left ventricular internal surface area. Selective coronary arteriography was performed by the technique of Judkins (I967) or Sones and Shirey (I962) in all patients but one who had a severe allergic reaction to the contrast medium at the time of ventriculography. Three patients had ventricles so large that they were not completely visualized in a single cine frame and in these scar size could not be measured.
The surgical procedures done were excision of the scar alone in 13 patients, excision of the scar plus I aorta-coronary artery saphenous vein bypass graft in 9, excision of scar plus 2 bypass grafts in 9, excision of scar plus 3 bypass grafts in i, excision of scar plus mitral valve replacement in i, excision of scar plus Vineberg procedure in i, excision of scar plus 2 bypass grafts and a tricuspid annuloplasty in i, and excision of scar plus i bypass graft and a pulmonary thrombectomy in i. The technical details of the ventricular surgery have been described previously (Tice et al., I970) . A postoperative medical history was obtained from all 29 patients who were discharged from the hospital and records of all interim periods in hospital were reviewed. Whenever possible patients were re-examined by a cardiologist and had repeat chest x-rays and electrocardiograms. Sixteen patients were recatheterized between 4 months and 3 years after operation.
Results
When patients were divided into 3 groups according to whether the left ventricular scar was dyskinetic, 4I'7 per cent of all patients could be considered to be improved, while 50 5 per cent had died within the follow-up period. The median survival time of those patients who died after discharge was 6-o months (mean 8-3 ± 5.9 months). Seven patients died during the postoperative hospital stay (I9-4% hospital mortality), while the remaining patients died between 3 and 20 months after surgery.
The clinical results were also evaluated in relation to the type of operation performed (Table 3) . Aneurysmectomy alone and aneurysmectomy plus one bypass graft had essentially the same improvement rate but a slightly higher percentage of deaths occurred in those having a bypass graft. The lowest success rate and the highest hospital and late mortality were in those having aneurysmectomy plus 2 bypass grafts. In the group with only angina as the presenting complaint, 5 patients had aneurysmectomy alone and 4 of these improved despite the fact that no bypass graft was performed.
Since between one-quarter and one-half of the patients in the various groups benefited from the surgery, the data were analysed to determine which factors were most likely to be associated with a successful outcome. In order to see whether a pattern emerged which would allow one to predict in advance the results of surgery, each of the 3 groups were subdivided into patients who improved as a result of surgery and those who failed to improve or died. The group with combined dyskinetic and akinetic scars was not analysed, since it contained only one patient who improved. In the group with dyskinetic scars the average age of patients who improved was less than that of patients who failed to improve (44'0±4'7 years vs 5I-6±2-7 years; P < 0-02). This is, however, the youngest subgroup in the entire series and its average age is significantly lower than that of the group of patients with dyskinetic scars who benefited from surgery (5I-o+ 2-7 years; P<o-oi), so age alone cannot be considered an important variable in deterniining prognosis. No measured haemodynamic variable differed significantly in either group between patients who improved and those who failed to improve.
Sixteen patients were restudied by cardiac catheterization. Cardiac index, left ventricular enddiastolic pressure, and left ventricular end-diastolic volume index did not vary significantly from the preoperative values. Ejection fraction tended to rise and was significantly increased postoperatively for patients with angina. Considering the haemodynamic data for the individual patients, 6 showed improved values, 4 were unchanged, 3 were worse, and 3 had incomplete preoperative or postoperative values. In I0 of the I3 patients with adequate data there was good correlation between the postoperative clinical state of the patient and the postoperative haemodynamic data even when the preoperative complaint was angina pectoris. There was an apparent trend for a decrease in left ventricular enddiastolic pressure and a rise in cardiac index in those who improved, and a change in the opposite direction for those who failed to improve. The samples are small, however, and the differences between the preoperative and postoperative values are not statistically significant. Left ventricular ejection fraction for both groups rose, but in neither group is it statistically significant.
Four of the recatheterized patients had had a total of 6 bypass grafts in addition to aneurysmectomy.
Two had one bypass graft and in each the graft was occluded. Both patients were unimproved by the surgery and one subsequently died. Two patients had 2 bypass grafts each and in both one of the grafts was found to be occluded. One of these patients was improved by the surgery, while the other was unimproved and died i6 months after surgery.
One of the patients who died in the immediate postoperative period and 3 who died subsequent to discharge had necropsies. Three of those patients had 2 bypass grafts each and one had 3 bypass grafts. Each had occlusion of 2 grafts. Two of the patients had evidence of recent myocardial infarction and the other 2 had pulmonary emboli.
Discussion
The clinical and haemodynamic findings in this study are comparable to those of previous investigators (Abrams et Arthur, Basta, and Kioschos, 1972) , that the contractility of the noninfarcted ventricular muscle might determine to a large degree the postoperative course of the patient.
Two recent abstracts report that estimation of the ejection fraction of the non-scarred portion of the left ventricle correlates well with both mortality and clinical improvement (Watson et al., I972; Arthur et al., I972) . The reason for the discrepancy between these reports and our findings is unclear.
Although ventricular volume tended to increase as the absolute size of the scar increased, we did not find the close correlation between the percentage of the ventricular surface area made up by scar and ventricular function which was predicted by Klein et al. (I967) and reported by Kitamura et al. (I972, I973) . This may be because of the extensive nature of the coronary arterial disease present in this group of patients which added to the dysfunction of the non-scarred portion of the ventricle.
The matter of the contribution of patent bypass grafts to the well-being of the patient was not systematically explored in this study, since graft patency was investigated at catheterization or necropsy in only 7 of the 2I patients having bypass grafts. The importance of bypass graft patency is suggested, however, by the fact that 5 of the 7 patients with occlusion of i or more of the grafts died and a sixth is unimproved by the surgery.
The incidence of severe, multiple vessel disease, as defined by either diffuse narrowing or narrowing of 75 per cent or more in 2 or more vessels, was quite high in this study (71.5%). The fact that 6o per cent of patients with severe involvement of only i vessel were improved by surgery, while only 40 per cent of the patients with severe involvement of 2 or more vessels benefited from the surgery, suggests that this may be the single most important factor in determining the results of aneurysmectomy (Favaloro et al., I968) . On the other hand, 40 per cent of those with severe involvement of only i vessel failed to profit from surgery and 40 per cent of those with severe involvement of 2 or more vessels benefited from surgery. The presence of severe mitral regurgitation also adversely affects prognosis, though it is possible that replacement of the mitral valve in these patients might have altered the outcome. The sum total of factors that determine the surgical result still remains obscure. Since guidelines for the selection ofpatients for resection of left ventricular scars are still lacking almost a decade after aneurysmectomy became an accepted cardiac surgical procedure, it appears that a controlled series involving randomization of a large number of patients by co-operating institutions is needed to answer the question. 
